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system to maintain the first and second chambers at di

ABSTRACT

The principles described herein provide an electrical system
having multiple chambers that contain different types of
clectrical components. In particular, the electrical system
can include a first chamber that contains a first type of
clectrical components. The electrical system can further
include a second chamber that contains a second type of
clectrical components. Additionally, the first and second
types of electrical components can have different operating
temperatures. The electrical system can include a cooling

‘erent

temperatures based on the operating temperatures of the
respective electrical components. Maintaining the chambers
at different temperatures can conserve energy and facilitate
optimal performance of the different electrical components
within the electrical system.

19 Claims, 9 Drawing Sheets
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MULTI-CHAMBER COOLING SYSTEM

BACKGROUND

1. Technical Field

One or more embodiments of the present disclosure
generally relate to systems and devices for cooling an
clectrical system. More specifically, one or more embodi-
ments of the present disclosure relate to cooling different
types of electrical components within an electrical system.

2. Background and Relevant Art

Conventional electrical systems often include multiple
clectrical components operating in a compact space. During
operation, electrical components within the electrical system
may oiten generate unwanted amounts of heat. Unregulated,
the generated heat can diminish performance of the electri-
cal system and/or cause permanent damage due to overheat-
ing of components within the electrical system. To regulate
temperature, an electrical system often includes a cooling
system to improve operation and prevent components within
the electrical system from overheating. Thus, cooling sys-
tems can protect components of electrical systems, as well
as 1improve operation of the electrical system.

Conventional electrical systems, however, suller from a
number of limitations and drawbacks. For example, different
components generating diflerent amounts of heat often com-
plicate eflorts to cool an electrical system having diflerent
types of electrical components. For example, diflerent elec-
trical components often generate diflerent amounts of heat,
thus requiring that an electrical system provide cooling for
every component within the electrical system based on
whichever component(s) generate the most amount of heat.

Additionally, due to the complexity and compact nature of
many electrical systems, a technician may have difliculty
performing maintenance on an electrical system. For
example, typical electrical systems often include crowded
arrangements of diflerent types of electrical components that
require an in depth understanding of the electrical system in
order to perform eflective maintenance on the electrical
system. The additional time and expertise required to per-
form maintenance and/or replace components within the
clectrical system may lead to longer periods of inoperability
or down times 1n the event of component failure or over-
heating, and increases operating costs of the electrical sys-
tem 1n general.

Additionally, electrical systems that require cooling are
often bulky and immobile. For example, servers or other
clectrical systems often require a cooling system generated
from the infrastructure of a building, room, or other sur-
rounding environment. These electrical systems and cooling,
systems are generally expensive, immobile, and are often
difficult to update or modily.

Accordingly, there are a number of considerations to be
made 1n cooling electrical systems.

"y

BRIEF SUMMARY

The principles described herein provide benefits and/or
solve one or more of the foregoing or other problems 1n the
art. For example, an electrical system (or simply “system”)
can include multiple chambers for cooling different types of
components within a system. In particular, the system can
include multiple chambers maintained at different tempera-
tures to cool different types of electrical components having,
different operating temperatures. Cooling diflerent types of
clectrical components at different temperatures can conserve
energy when cooling a system having different types of
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clectrical components. In this way, the system can conserve
energy while eflectively preventing various components
within the system from overheating.

Additionally, the system can provide cooling for difierent
types of electrical components 1n accordance with different
operating temperatures of the electrical components. In
particular, diflerent types of electrical components can func-
tion differently at different temperatures. Cooling the differ-
ent types of electrical components based on respective
operating temperatures can facilitate more eflicient cooling
of the electrical components 1n addition to improving the
functionality of the different electrical components within
the system. Thus, 1n addition to conserving energy, cooling
different types of electrical components at different tempera-
tures can 1mprove the overall functionality of the system.

In one or more additional embodiments, the system can
include one or more features to facilitate easy maintenance
and servicing of the system and/or a cooling system. For
example, grouping electrical components 1n different cool-
ing chambers can facilitate easy access to specific compo-
nents without requiring that a technician have an 1n depth
understanding of the system. Additionally, grouping electri-
cal components i1n different chambers can enable eflicient
troubleshooting of a system that 1s not operating as expected.
In some embodiments, diflerent electrical components can
be selectively removed and/or installed without interrupting
operation ol the system, thus decreasing any periods of
inoperability or down time in the event of component failure
or overheating.

Furthermore, 1n accordance with one or more embodi-
ments, the system can include one or more features to
facilitate greater mobility of the system and/or cooling
system. For example, the system can include one or more
chambers that contain or house diflerent electrical compo-
nents. Additionally, the system can include multiple cham-
bers within a single device capable of connecting and/or
disconnecting the electrical components of the system to an
external system. Improving mobility of the system and
components contained within the system can facilitate easier
updating or modilying of electrical components within and/
or attached to the system.

Additional features and advantages of exemplary embodi-
ments will be set forth in the description which follows, and
in part will be obvious from the description, or may be
learned by the practice of such exemplary embodiments. The
features and advantages of such embodiments may be real-
1zed and obtained by means of the mstruments and combi-
nations particularly pointed out i1n the appended claims.
These and other features will become more tully apparent
from the following description and appended claims, or may
be learned by the practice of such exemplary embodiments
as set forth hereinafter.

"y

"y

BRIEF DESCRIPTION OF THE DRAWINGS

In order to describe the manner in which the above-recited
and other advantages and features of the embodiments can
be obtained, a more particular description of the principles
briefly described above will be rendered by reference to
specific embodiments thereof that are illustrated in the
appended drawings. It should be noted that the figures are
not drawn to scale, and that elements of similar structure or
function are generally represented by like reference numer-
als for illustrative purposes throughout the figures. Under-
standing that these drawings depict only typical embodi-
ments and are not therefore to be considered to be limiting



US 9,596,784 B2

3

ol 1ts scope, principles will be described and explained with
additional specificity and detail through the use of the
accompanying drawings.

FIG. 1 1llustrates a block diagram of an electrical system
in accordance with one or more embodiments described
herein.

FIG. 2 1llustrates a block diagram of an electrical system
in accordance with one or more embodiments described
herein.

FIG. 3 1llustrates a block diagram of an electrical system
coupled to a power supply system 1n accordance with one or
more embodiments described herein.

FIG. 4 A illustrates a block diagram of an electrical system
in accordance with one or more embodiments described
herein.

FI1G. 4B 1illustrates another block diagram of an electrical
system 1n accordance with one or more embodiments
described herein.

FIG. 5 illustrates a perspective view of an electrical
system 1n accordance with one or more embodiments
described herein.

FIG. 6A 1illustrates a perspective view of a removable
casing 1 accordance with one or more embodiments
described herein.

FIG. 6B illustrates a top view of a removable casing in
accordance with one or more embodiments described herein.

FI1G. 7 1llustrates a flow diagram 1llustrating a method for
cooling an electrical system in accordance with one or more
embodiments described herein.

DETAILED DESCRIPTION

One or more embodiments described herein include an
clectrical system (or simply “system”) having multiple
chambers that contain different types of electrical compo-
nents. In particular, a system can include a first chamber that
contains a first type of electrical components. The system
can further include a second chamber that contains a second
type of electrical components. In some embodiments, the
first type of electrical components and second type of
clectrical components have different operating temperatures.
In particular, the first type of electrical components can
perform more eflectively at a different temperature than the
second type of electrical components.

Using principles described generally above, one or more
embodiments of the system can allow for more efhicient
cooling of components within the system. In particular, the
system can include a cooling system that maintains and/or
cools a first chamber and a second chamber of the system at
different temperatures. More specifically, the system can
cool the different chambers at different temperatures
depending the different type of electrical component con-
tained within the chambers. For example, where a first type
of electrical component 1s a capacitor, the cooling system
can cool the first chamber containing the capacitors at an
optimal temperature for more eflective functionality of the
capacitors. Additionally, where a second type of electrical
component 1s a transiormer, the cooling system can cool the
second chamber containing the transformers at an optimal
temperature for effective functionality of the transformers.
By cooling the different chambers based on optimal oper-
ating temperatures of the capacitors and transformers, the
cooling system can facilitate more eflicient and eflective
operation of the system.

In addition to cooling the different chambers at diflerent
temperatures, the system can further include one or more
features to facilitate easy maintenance and servicing of the
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system. In particular, the system can include multiple cham-
bers that contain the different types of electrical components
in such a way that the electrical components can be accessed
and/or serviced without requiring an in-depth understanding
of how the electrical components are connected and/or how
the electrical components interface with an external system.
For example, where a first chamber contains capacitors and
the second chamber contains transformers, a technician can
access and/or service the capacitors without having any
knowledge of how transformers work and/or how the
capacitors are coupled to the transformers.

In addition to grouping the electrical components by type,
the system can include one or more additional features to
facilitate easy maintenance and servicing of the system. For
example, the system can include one or more features to
facilitate easy removal and replacement of electrical com-
ponents. In some embodiments, for example, the system can
include removable casings to secure electrical components
within a chamber. Thus, a technician can service and/or
replace different electrical components by removing and/or
accessing the removable casings.

In some embodiments, the system can provide the above
and additional benefits while containing and cooling the
different types of electrical components within a compact
and mobile device. In particular, the system can include any
number of chambers with each chamber containing different
types of electrical components within a single device. For
example, in some embodiments, the system can include
multiple chambers within a single device contaiming differ-
ent types of electrical components that connect, disconnect,
and/or interface with other electrical components within the
system and/or components of an external system. Addition-
ally, the system can connect and/or disconnect from an
external system (e.g., a power delivery system) without
interrupting operation of the external system.

As used herein, an “‘electrical component” may include
any component used within an electrical circuit. Addition-
ally, electrical components can refer to any part of an
clectrical circuit that generates heat or has an optimal
operating temperature. Electrical components can include
passive components and/or active components. Examples of
clectrical components can include, but are not limited to,
resistors, capacitors, inductors, transformers, transistors,
diodes, power sources, current sources, or a combination of
different electrical components. Additionally, an electrical
component can refer to any variation of a specific type of
clectrical component.

As used herein, an “operating temperature” may refer to
a temperature at which an electrical component operates. In
particular, an operating temperature of an electrical compo-
nent may refer to a temperature at which the electrical
component operates according to the specifications of the
clectrical component. In some embodiments, the operating
temperature may refer to a desired range of temperatures at
which an electrical component operates most etlfectively, or,
alternatively, any temperature at which an electrical com-
ponent may operate without causing damage to the electrical
component or other components within a system. In some
embodiments, for example, where an electrical component
operates differently across a range of temperatures, an
operating temperature may refer to a specific temperature or
range of temperatures within the larger range of tempera-
tures.

Exemplary systems and devices will now be described 1n
reference to the drawings. For example, FIG. 1 1llustrates an
example of an electrical system 100 (or simply “system™) 1n
accordance with one or more principles described herein. In
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particular, FIG. 1 1llustrates an example of a system 100
including a capacitor chamber 102, a transformer chamber
104, and a wall 106 providing a seal between the capacitor
chamber 102 and the transformer chamber 104. Addition-
ally, FIG. 1 illustrates one or more capacitors 108 contained
within the capacitor chamber 102 and one or more trans-
formers 110 contained within the transformer chamber 104.
In some embodiments, the system 100 can further include a
cooling system 112 for cooling the capacitor chamber 102
and/or the transformer chamber 104.

As 1llustrated 1 FIG. 1, the system 100 can include one
or more chambers for containing different types of electrical
components. For example, the system 100 can include a first
chamber for housing a first type of electrical component and
a second chamber for housing a second type of electrical
component. In some embodiments, each chamber contains a
single type of electrical component or electrical component
having similar operating temperatures. Alternatively, each
chamber can contain various types of electrical components.

As 1illustrated 1n FIG. 1, the system 100 can include a
capacitor chamber 102 containing one or more capacitors
108 and a transformer chamber 104 containing one or more
transformers 110. While FIG. 1 specifically illustrates a
capacitor chamber 102 and a transformer chamber 104, 1t 1s
appreciated that the system 100 can include any number of
chambers configured to contain different types of electrical
components. Thus, in referring to specific examples of
clectrical components (e.g., capacitors 108, transformers
110), description directed to specific types of electrical
components can also apply more generally to various types
of electrical components.

As mentioned above, the system 100 can include a
capacitor chamber 102 containing one or more capacitors
108. In particular, the capacitor chamber 102 can contain
any number of capacitors 108. In some embodiments, the
capacitor chamber 102 can contain multiple capacitors 108
of a single type. Alternatively, the capacitors 108 can include
one or more different variations of capacitors 108. For
example, the capacitors 108 can include different capacitors
108 having different capacitances and/or different volt
ampere reactance (kvar) values. Additionally, the capacitors
108 can include different types of capacitors having similar
operating temperatures.

Additionally, the capacitors 108 contained within the
capacitor chamber 102 can have similar operating tempera-
tures. For example, the capacitors 108 can have a design or
configuration to operate optimally at or within a range of a
particular temperature. In some embodiments, the capacitor
chamber 102 can contain any number of capacitors 108 of
the same or diflerent variation or type that operate within the
same range of a particular temperature. Thus, 1n addition to
containing the capacitors 108, the capacitor chamber 102
can also contain other types of electrical components con-
figured to operate at a similar temperature as the capacitors
108. Alternatively, the capacitor chamber 102 can contain
only a single type or vanation of capacitor 108.

Additionally, as illustrated 1n FIG. 1, the system 100 can
include a transformer chamber 104 containing one or more
transformers 110. In particular, the transformer chamber 104
can contain any number of transformers 110. In some
embodiments, the transformer chamber 104 can contain
multiple transformers 110 of a single type. For example, the
transformers 110 may include one or more zig-zag trans-
formers. Alternatively, the transformers 110 can include one
or more different types of transformers 110.

Similar to the capacitors 108, the transformers 110 con-
tained within the transtformer chamber 104 can have similar
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operating temperatures. In particular, the transformers 110
can have a design or configuration to operate optimally at or
within a range of a particular temperature. In some embodi-
ments, the transformer chamber 104 can contain any number
of transformers 110 of the same or different type that operate
within a particular temperature range. Thus, 1n addition to
containing the transformers 110, the transformer chamber
104 can also contain other types of electrical components
configured to operate at a similar temperature as the trans-
formers 110. Alternatively, the transtformer chamber 104 can
contain only a single type of transformer 110 (e.g., zig-zag
transformers).

As mentioned above, the system 100 can include a wall
106 for separating the capacitor chamber 102 from the
transformer chamber 104. In particular, the wall 106 can
provide a thermal seal between the capacitor chamber 102
and the transformer chamber 104. For example, where the
capacitor chamber 102 and the transformer chamber 104 are
maintained at different temperatures, the wall 106 can pre-
vent the temperature of the capacitor chamber 102 from
allecting the temperature of the transformer chamber 104
and visa versa. In some embodiments, the wall 106 prevents
any air flow from passing between chambers. Alternatively,
the system 100 can include one or more features to facilitate
a controlled air flow between the chambers.

The system 100 can further include a cooling system 112
for cooling the capacitor chamber 102 and the transformer
chamber 104. In particular, the cooling system 112 can
include one or more devices that cool or otherwise maintain
the temperature of the capacitor chamber 102 and the
transformer chamber 104. For example, the cooling system
112 can include one or more fans. Alternatively, the cooling
system 112 can include one or a combination of other
cooling mechanisms, such as liquid cooling, heat sinks,
ventilation systems, and/or other systems and devices for
cooling electrical components within the system 100.

As 1llustrated in FIG. 1, in some embodiments, the
cooling system 112 can include one or more fans for
directing air into the different chambers. In particular, the
cooling system 112 can providing cooling air to the capaci-
tor chamber 102 and/or the transformer chamber 104 to cool
the capacitors 108 and the transformers 110. In some
embodiments, the cooling system 112 can include a single
device for cooling the various electrical components within
the system 100. Alternatively, the cooling system 112 can
include multiple devices for cooling the various electrical
components within the system 100.

As 1llustrated in FIG. 1, the cooling system 112 can have
a position next to the capacitor chamber 102. In particular,
the cooling system 112 can initially cool the capacitor
chamber 102 prior to cooling and/or maintaining a tempera-
ture of the transformer chamber 104. In some embodiments,
the capacitor chamber 102 may benefit from maintaining a
lower temperature than the transformer chamber 104 thus
optimally having a position closer to the cooling system 112.
In some embodiments, the capacitor chamber 102 can con-
tain the cooling system 112 within the capacitor chamber
102. Alternatively, the cooling system 112 can have a
position outside the capacitor chamber 102 and provide
and/or direct cooling air into the capacitor chamber 102.

In some embodiments, the cooling system 112 can include
one or more mechanisms or devices for cooling and/or
maintaining a temperature of the capacitor chamber 102 and
the transformer chamber 104. For example, as 1llustrated in
FIG. 1, the system 100 can include one or more fans
positioned near the capacitor chamber 102 to direct cooling
air into the capacitor chamber 102 for cooling the capacitors
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108. In some embodiments, the cooling system 112 can
include any number of fans or other cooling devices posi-
tioned throughout the system 100 for cooling the capacitors
108, transformers 110 and/or any other electrical compo-
nents within the system 100. Alternatively, the cooling
system 112 can include a single cooling device positioned
near or within the capacitor chamber 102.

In addition to cooling the capacitor chamber 102 and
transformer chamber 104 generally, the cooling system 112
can cool one or both of the different chambers individually.
In particular, the cooling system 112 can cool and/or main-
tain the capacitor chamber 102 at a first temperature based
on an operating temperature, heat load, and/or ideal tem-
perature for the operation of the capacitors 108. Addition-
ally, the cooling system 112 can cool and/or maintain a
temperature of the transformer chamber 104 at a second
temperature based on an operating temperature, heat load,
and/or 1deal temperature for the operation of the transtorm-
ers 110. In some embodiments, the cooling system 112 can
cool the capacitor chamber 102 and the transformer chamber
104 by directing air imnto each chamber separately. Alterna-
tively, the cooling system 112 can direct air ito the capaci-
tor chamber 102, which, upon cooling the capacitors 108,
passes into the transformer chamber 104 to cool and/or
maintain a temperature of the transformers 110. In some
embodiments, the cooling system 112 cools the capacitor
chamber 102 without cooling the transformer chamber 104.

In an example embodiment, the cooling system 112 can
maintain a temperature or a range of temperature for the
capacitor chamber 102. For instance, the cooling system 112
can cool the capacitor chamber 102 to maintain a tempera-
ture of 55 degrees C. or cooler. Cooling the capacitors 108
at or below 55 degrees C. can prevent breakdown and failure
of one or more capacitors 108 within the capacitor chamber
102. Other embodiments may include cooling the capacitor
chamber 102 within other ranges of temperatures.

In addition to maintaining a temperature for the capacitor
chamber 102, the cooling system 112 can maintain a tem-
perature or range of temperatures for the transformer cham-
ber 104. For instance, the cooling system 112 can cool the
transformer chamber 104 to maintain a temperature of 220
degrees C. or lower. Allowing the transformers to operate at
a hotter temperature while preventing overheating can
increase the resistance of the iron or other material within
the transformers 110 and facilitate more eflective perfor-
mance of the transformers 110 within the system 100.
Additionally, the cooling system 112 can cool the trans-
former chamber 104 at a specific temperature or range of
temperature based on a rating of isulation on the trans-
formers 110. For example, the cooling system 112 can cool
the transformer chamber 104 at 220 degrees C. based on an
insulation on the transformers 110 having a 220 degrees C.
rating. Similar to the capacitor chamber 102, other embodi-
ments of the system 100 may cool the transformer chamber
104 within other ranges of temperatures.

In some embodiments, the cooling system 112 may fur-
ther include one or more features for maintaining an ambient
temperature surrounding the system 100. For example, the
cooling system 112 may maintain an ambient temperature of
40 degrees C. 1n the area surrounding the system 100. In
regulating the ambient temperature, the cooling system 112
may directly cool an area surrounding the system 100.
Additionally or alternatively, the system 100 may maintain
an ambient temperature by routing the air flowing through
the capacitor chamber 102 and/or the transformer chamber
104 through various outlets of the system 100. For example,
the system 100 may include one or more outlets that route

5

10

15

20

25

30

35

40

45

50

55

60

65

8

air directly to an area surrounding the system 100. Alterna-
tively, the system 100 may include one or more outlets that
route air away from an area surrounding the system 100.

Moreover, while the above description specifically
describes cooling the different chambers at different oper-
ating temperatures according to the operating temperatures
of different electrical components, the system 100 can
further maintain different chambers at similar or different
temperatures based on different units of energy for main-
taining an operating temperature ol electrical components
having different heat loads. For example, the cooling system
112 can cool a first chamber (e.g., capacitor chamber 102)
using a first British Thermal Unit (BTU) value and cool a
second chamber (e.g., transformer chamber 102) at a second
BTU value. Alternatively, the cooling system 112 can
include multiple cooling devices that cool different cham-
bers based on different BTU values. In one embodiment, for
example, the cooling system 112 can cool a first chamber
(e.g., capacitor chamber 102) using 5000 BTUs while cool-
ing the second chamber (transformer chamber 104) using
60,000 BTUs.

FIG. 2 illustrates an example of an electrical system 200
(or simply “system”) 1n accordance with one or more
principles described herein. In particular, the system 200 of
FIG. 2 may include similar features and functionality as the
system 100 described above 1n connection with FIG. 1.

For example, as illustrated 1n FIG. 2, the system 200 can
include a capacitor chamber 102, a transformer chamber
104, and a wall 106 providing a seal between the capacitor
chamber 102 and the transformer chamber 104. Addition-
ally, as 1llustrated 1n FIG. 2, the system 200 can include one
or more capacitors 108 contained within the capacitor cham-
ber 102 and one or more transformers 104 contained within
the transformer chamber 110. In some embodiments, the
system 200 can include a cooling system 112 for cooling the
capacitor chamber 102 and/or the transformer chamber 104.
For example, as 1llustrated 1n FIG. 2, the cooling system 112
can include a first cooling device 202a and a second cooling
device 202b.

As mentioned above, the system 200 can include multiple

cooling devices 202a-b for cooling the capacitor chamber
102 and the transformer chamber 104. In particular, as
illustrated 1 FIG. 2, the system 200 can include a first
cooling device 202a positioned next to or within the capaci-
tor chamber 102. The first cooling device 202a can cool
and/or maintain a temperature of the capacitor chamber 102
based on an operating temperature of the capacitors 108. For
example, the first cooling device 202a can cool the capacitor
chamber 102 based on an expected or desired performance
of the capacitors 108 within an electrical circuat.

Additionally, as 1llustrated in FIG. 2, the system 200 can
include a second cooling device 2026 positioned next to or
within the transformer chamber 104. The second cooling
device 2026 can cool and/or maintain a temperature of the
transformer chamber 104 based on an operating temperature
of the transformers 110. For example, the second cooling
device 2025 can cool the transformer chamber 104 based on
an expected or desired performance of the transformers 110
within an electrical circuit.

In some embodiments, the system 200 can include any
number of cooling devices 202. For example, as 1llustrated
in FIG. 2, the system 200 can include a first cooling device
2024 and a second cooling device 2025. Additionally, 1n
other embodiments, the system 200 can include a separate
cooling device 202 for each chamber within the system 200.
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Alternatively, the system 200 can include a single cooling
device 202 for cooling each of the chambers within the
system 200.

In addition to one or more cooling devices 204, the system
200 can 1nclude one or more connectors 204 for electrically
coupling electrical components that are contained in difler-
ent chambers. In particular, as illustrated 1n FIG. 2, the
system can include a connector 204 that electrically couples
one or more capacitors 108 to one or more transformers 110.
The connector 204 can include a wire or other connection for
facilitating an electrical connection between one or more
components. For example, the connector 204 can include
one or more wires passing between the capacitor chamber
102 and the transformer chamber 104. In some embodi-
ments, the connectors 204 can pass through one or more
openings in the wall 106. Alternatively, the connectors 204
can pass outside of a first chamber (e.g., the capacitor
chamber 202) and into a second chamber (e.g., the trans-
former chamber 204) through one or more outer walls of the
system 200. In some embodiments, one or more capacitors
108 can electrically couple to a corresponding transformer
110. In particular, as illustrated in FIG. 2, one or more
capacitors can couple to a single transformer 110. In some
embodiments, one capacitor 108 or a group of capacitors
108 can couple 1n series to a corresponding transtormer 110.
Further, the transformer 110 and one or more capacitors
coupled 1n series behind the transformer 110 can connect to
one or more external systems. The system 200 can include
any number of pairings of one or more capacitors 108 and
corresponding transformers 110. Alternatively, the system
200 can include a single capacitor 108 or grouping of
capacitors 108 and a corresponding transformer 110.

FIG. 3 1llustrates an example of an electrical system 300
(or simply “system”) coupled to a power supply system 1n
accordance with one or more principles described herein. In
particular, the system 300 of FIG. 3 may illustrate an
example embodiment applicable to coupling and/or inter-
facing other systems described herein.

For example, as 1illustrated in FIG. 3, the system 300 can
include similar features as the systems 100, 200 described
above 1n connection with FIGS. 1-2. In particular, the system
300 can include a capacitor chamber 102, a transformer
chamber 104, and a wall 106 providing a seal between the
capacitor chamber 102 and the transformer chamber 104.
Additionally, as illustrated in FIG. 3, the system 300 can
include one or more capacitors 108 contained within the
capacitor chamber 102 and one or more transformers 110
contained within the transformer chamber 104. The system
300 may further include a cooling system 112 positioned
near or within the capacitor chamber 102. Furthermore, as
illustrated 1n FIG. 3, one or more capacitors 108 can couple
to corresponding transformers 110 by way of one or more
connectors 204.

Additionally, 1n some embodiments, the system 300 can
include a control chamber 302 containing an interface 304
within the control chamber 302. In particular, the system 300
can 1nclude a separate control chamber 302 for housing one
or more components separate from the capacitors 108 and
transformers 110 that provide an interface for coupling the
capacitors 108 and/or transformers 110 to an external sys-
tem. In some embodiments, the interface 304 can connect
and/or disconnect the capacitors 108 and transformers 110 to
a power supply system. Alternatively, the interface 304 can
connect and/or disconnect the capacitors 108 and transtorm-
ers 110 from a different external system.

The interface 304 can include one or more components
for connecting and/or disconnecting the capacitors 108 and
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transformers 110 from an external system. In particular, the
interface 304 can include breakers, switches, and other
circuit components capable of connecting and/or discon-
necting the capacitors 108 and transformers 110 from the
external system. For example, the interface 304 can include
a main breaker for connecting and/or disconnecting all of the
capacitors 108 and transformers 110 within the system 300
from the external system. Additionally, the interface 304 can
include one or more additional breakers or switches for
connecting and/or disconnecting individual capacitors 108,
transformers 110, or groupings ol capacitors 108 and cor-
responding transformers from the external system.

As mentioned above, the system 300 can connect to a
power supply system. As illustrated in FIG. 3, the power
supply system can include a power source 306, a meter
system 308 (e.g., a power meter), a power distributor 310,
and a load system 312. In particular, the system 300 can
connect to the power supply system via the interface 304 at
a point of common coupling. As used herein, the point of
common coupling can refer to any point 1n the power supply
system between the power source 306 and one or more loads
on a load system 312 powered by the power source 306. For
example, a pomnt of common coupling may refer to a
connection at one or more points within the power distribu-
tor 310. More specifically, a point of common coupling can
refer to a node 1n the power supply system at an output of
the power distributor 310 (e.g., a switch board).

The power supply system can include a power source 306
that provides electrical power to one or more loads on a load
system 312. In particular, 1n some embodiments, the power
source 306 can provide electrical power to the load system
312 via the meter system 308 that measures a consumption
of electrical power. Further, the power distributor 310 can
receive the electrical power and distribute the electrical
power to one or more loads of the load system 312.

In some embodiments, the system 300 can connect and/or
disconnect from an external system without interrupting
normal operation of the external system. For example, as
illustrated 1n FIG. 3, the system 300 can connect and/or
disconnect to a point of common coupling 314 using a
parallel configuration. In some embodiments, the system
300 can connect and/or disconnect from the power supply
system without interrupting operation of the power supply
system and/or mterrupting the supply of electrical power to
the load system 312.

FIG. 4 A 1llustrates an example of an electrical system 400
(or stmply “system™) in accordance with one or more
embodiments described herein. In particular, the system 400
of FIG. 4A may 1llustrate a more detailed embodiment of the
systems 100, 200, 300 described above in connection with
FIGS. 1-3. Additionally, the system 400 can include similar
features and functionality as similar components described
above 1n connection with other FIGS.

As 1llustrated 1n FIG. 4A, the system 400 can include a
capacitor chamber 402, a transformer chamber 404, and a
wall 406 providing a seal between the capacitor chamber
402 and the transformer chamber 404. Additionally, as
illustrated 1n FIG. 4A, the system 400 can include one or
more capacitors 410 contained within the capacitor chamber
402 and one or more transformers 412 contained within the
transformer chamber 404. The system 400 can further
include a control chamber 408. While not illustrated 1n FIG.
4 A, the system 400 can further include a cooling system for
cooling and/or maintaining the capacitor chamber 402 and
the transformer chamber 404 at diflerent temperatures based
a desired operating temperature of the capacitors 410 and
transformers 412.
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As 1llustrated 1n FIG. 4A, the capacitor chamber 402 can
include one or more capacitor casings (or simply “casings”)
for securing one or more capacitors 410 within the capacitor
chamber 402. In particular, the capacitor chamber 402 can
include removable casings for accessing and or servicing the
capacitors 410. Additionally the casings can include one or
more features for providing adequate air flow through the
capacitor chamber 402 and facilitating easy access to the
capacitors 410 contained within the capacitor chamber 402.
The casings will be described 1n additional detail below 1n
connection with FIGS. 6A and 6B.

FIG. 4B illustrates the example electrical system 400 (or
simply “system”) described above in connection with FIG.
4A. Additionally, FIG. 4B illustrates one embodiment of the
system 400 1n which air flows through one or more chambers
within the system 400 along one or more airflow path
portions 414a-e. For example, as illustrated 1n FIG. 4B, a
first airflow path portlon 414a may pass 1nto the system 400
through an opening below the capacitor chamber 402. Fur-
ther, as 1llustrated 1n FIG. 4B, a second airtlow path portlon
414b may pass into the system 400 through an opening
below the control chamber 408. Alternatively, one or more
airtlow path portions may pass into the system 400 through
one or more additional openings (e.g., below the transformer
chamber 404).

As shown in FIG. 4A, each of the first airflow path portion
414a and the second airtlow path portion 4145 passes
through an opening (e.g., an air gap) that passes underneath
the capacitor chamber 402, transformer chamber 404, and
the control chamber 408. In some embodiments, air passing
along the first and second airflow path portions 414a-b can
enter the system 400 via one or more cooling devices (e.g.,
cooling fans). For example, air passing along the first airtlow
path portion 414a¢ may enter the system 400 via a first
cooling device while air passing along the second airtlow
path portion 4145 may enter the system 400 via a second
cooling device. Alternatively, air passing along the first and
second airtlow path portions 414a-b6 may derive from the
same cooling device.

As shown 1n FIG. 4B, air passing along the first airflow
path 414q and air passing along the second airflow path 4145
may enter each of the different chambers of the system 400
and cool various electrical components throughout the sys-
tem 400. For example, as shown i FIG. 4B, air may pass
from the first airflow path portion 414a to a third airtlow
path portion 414c¢ (e.g., through one or more openings in the
bottom of the capacitor chamber 402) and cool capacitors
410 within the capacitor chamber 402. Additionally, air may
pass from the first airflow path portion 414a to a fourth
airtlow path portion 4144 (e.g., through one or more open-
ings 1n the bottom of the transformer chamber 404) and cool
transformers 412 within the transformer chamber 404. Fur-
ther, as shown i FIG. 4B, air may pass from the second
airtlow path portion 4145 to a fifth airtlow path portion 414e
(e.g., through one or more openings in the bottom of the
control chamber 408) and cool one or more electrical
components within the control chamber 408. Additionally,
as shown 1n FIG. 4B, air may pass from the second airtlow
path portion 41456 to the fourth airflow path portion 4144
(e.g., through one or more openings in the bottom of the
transformer chamber 404) and cool the transformers 414
within the transformer chamber 404.

Moreover, while not explicitly shown in FIG. 4B, in some
embodiments of the system 400, air passing along the first
airtlow path portion 414 may pass from the first airtlow path
portion 414a to the fifth airflow path portion 414¢ through
the control chamber 408. Additionally, 1n some embodi-
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ments of the system 400, air passing along the second
airflow path portion 4145 may pass from the second airtlow
path portion 4145 to the third airflow path portion 414c¢
through the capacitor chamber 402. Alternatively, the air-
flow path 414 may include one or more controls for directing
air throughout the system 400 and cooling different cham-
bers using different sources of air. As an example, some
embodiments of the system 400 may direct air entering the
system 400 along the first airtlow path portion 4144 to pass
exclusively through the capacitor chamber 402 along the
third airflow path portion 414¢ without allowing any air
from the first airtlow path portion 414a to pass through the
transformer chamber 404. In the same example, the system
400 may direct air entering the system 500 along the second
airflow path portion 4145 to pass exclusively through the
transformer chamber 404 along the fourth airflow path
portion 4144 without allowing any air from the second
airflow path portion 4145 to pass through the capacitor
chamber 402.

Additionally, the system 400 may include one or more
outlets or ventilation systems that facilitate air exiting the
system 400 (e.g., through one or more openings 1n the
chambers). For example, air passing along the third airtlow
path portion 414¢ may exit the capacitor chamber 402 via
one or more opemngs in the top of the capacitor chamber
402. Additionally, air passing along the fourth airflow path
portion 4144 may exit the transformer chamber 404 via one
or more openings in the top of the transformer chamber 404.
Further, air passing along the fifth airtlow path portion 414e¢
may exit the control chamber 408 via one or more openings
in the top of the control chamber 408. Moreover, while not
explicitly shown in FIG. 4B, some embodiments of the
system 400 may include one or more openings in the wall
406 positioned between the capacitor chamber 402 and the
transiformer chamber 404 that facilitates air passing between
the chambers. For example, in an embodiment where a
cooling system maintains the capacitors 410 at approxi-
mately 35 degrees C. and maintains the transformers 412 at
approximately 220 degrees C., the system 400 can include
one or more features to direct air from the capacitor chamber
402 mto the transformer chamber 404 (e.g., through an
opening 1n the wall 406) and exit the system through an
opening 1n the top of the transformer chamber 404.

FIG. 5 i1llustrates an example electrical system (or simply
“system”) 1n accordance with one or more principles
described herein. In particular, FIG. 35 1llustrates an example
embodiment of a system 300 for cooling different types of
clectrical components. Additionally, the system 500 can
include components having similar features and functional-
ity as components described above 1n connection with other
FIGS.

As 1llustrated 1 FIG. 3, the system 300 can include a
capacitor chamber 302 and a transformer chamber 504. The
system 500 can further include one or more capacitors 506
contained within the capacitor chamber 502 and one or more
transformers 508 contained within the transformer chamber
504. As 1llustrated 1in FIG. §, the capacitors 506 and trans-
formers 508 can rest on shelves within the respective
chambers 502, 504. In some embodiments, the shelves can
include one or more features to facilitate air flow through the
chambers 502, 504.

In some embodiments, the system 300 can include an
intermediate chamber 510 positioned between the capacitor
chamber 502 and the transformer chamber 504. The inter-
mediate chamber 510 can contain one or more cooling
systems, such as a capacitor cooling system 512 and a
transformer cooling system 314. In some embodiments, the
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intermediate chamber 510 can contain the capacitor cooling
system 512 and the transformer cooling system 514. Alter-
natively, the capacitor chamber 502 can contain the capaci-
tor cooling system 512 and/or the transformer chamber 504
can contain the transformer cooling system 3514.

As 1llustrated 1n FIG. 5, the intermediate chamber 510 can
include one or more openings in the walls and/or ceiling of
the mtermediate chamber 510. In particular, the intermediate
chamber 3510 can include a first opeming 516 in a wall
between the intermediate chamber 510 and the capacitor
chamber 502 to facilitate airflow between the capacitor
chamber 502 and the intermediate chamber 510. Addition-
ally, the mtermediate chamber 510 can include a second
opening 518 1n a wall between the intermediate chamber 510
and the transformer chamber 3504 to facilitate airtlow
between the transformer chamber 504 and the intermediate
chamber 510.

In addition to the first opening 516 and the second
opening 518, the intermediate chamber 510 can further
include an outlet opening 520. In particular, the intermediate
chamber 510 can 1include an outlet opening 520 1n the ceiling
or wall of the mtermediate chamber 510 through which air
can exit the system 3500. For example, air can pass into the
intermediate chamber 510 through the first opening 516
and/or the second opening 518 and exit the intermediate
chamber through the outlet opening 520. In some embodi-
ments, the imtermediate chamber 510 can include a single
outlet opening 520. Alternatively, the intermediate chamber
510 can i1nclude multiple outlet opemings 520.

As mentioned above, the capacitor cooling system 512
can provide cooling air for cooling the capacitors 506
contained within the capacitor chamber 502. In particular the
capacitor cooling system 312 can create an airflow path 522
that passes through the capacitor chamber 502 and cools
cach of the capacitors 306 contained within the capacitor
chamber 502. In some embodiments, the airflow path 522
enters the capacitor chamber 502 from the capacitor cooling
system 512 and passes through the capacitor chamber 502
cooling the capacitors 304. As illustrated i FIG. 5, the
airtlow path 522 can exit the capacitor chamber 502 through
an opening 516 into the intermediate chamber 510 and exit
the intermediate chamber 510 through an outlet opening
520. While FIG. 5 1llustrates the airflow path 522 exiting the
system 500 through the outlet opening 520, the airflow path
522 can alternatively exit the system 500 through another
outlet (e.g., through an opening in the capacitor chamber
502).

The transformer cooling system 314 can provide cooling
air for cooling the transformers 308 contained within the
transformer chamber 504. In particular, the transformer
cooling system 314 can create an airflow path 524 that
passes through the transformer chamber 504 and cools each
of the transformers 508 contained within the transformer
chamber 504. In some embodiments, the airflow path 524
enters the transformer chamber 504 from the transformer
cooling system 514 and passes through the transformer
chamber 504 cooling the transformers 508. As illustrated 1n
FIG. 5, the airflow path 524 can exit the transformer
chamber 504 through an opening 518 into the intermediate
chamber 510 and exit the mntermediate chamber through an

utlet opening 520. Whaile FIG. 5 illustrates the airflow path
524 exiting the system 500 through the outlet opening 520,
the airtlow path 524 can alternatively exit the system 500
through another outlet (e.g., through an opening in the
transiformer chamber 504).

FIG. 6 A 1llustrates an example of a removable casing 600
(or stmply ““casing”) 1n accordance with one or more prin-
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ciples described herein. In particular, FIG. 6A illustrates a
perspective view of a casing 600 that can secure one or more
clectrical components within a capacitor chamber 102 and/
or transformer chamber 104 described herein. More specifi-
cally, FIG. 6A 1illustrates a casing 600 for securing one or
more capacitors 108 within a capacitor chamber 102. Nev-
ertheless, 1t 1s appreciated that the casing 600 can secure one
or more different types of electrical components within a
chamber.

In particular, the casing 600 can be implemented within
the capacitor chamber 102 described above 1n connection
with the other FIGS. For example, the casing 600 can encase
and/or secure one or more capacitors 108 within the capaci-
tor chamber 102. For example, the capacitors 108 within the
casing 600 can include a group of capacitors 108 that are
coupled to a corresponding transtormer 110 1n a transformer
chamber 104. In some embodiments, each of the capacitors
108 within the casing 600 can have a similar capacitance.
Alternatively, one or more of the capacitors 108 within the
casing 600 can have a different capacitance.

In some embodiments, the capacitors 108 within the
casing 600 can represent a grouping of capacitors 108
coupled to a transformer 110. In particular, each of the
capacitors 108 within the casing 600 can couple 1n parallel
to each of the other capacitors 108 within the casing 600 to
cumulatively form a desired capacitance or volt ampere
reactance (kvar) value for an electrical circuit. Thus, a casing
600 can represent a combination of different capacitors 108
that have a cumulative capacitance and/or kvar value. For
example, all of the capacitors 108 1n parallel can have a
cumulative capacitance based on a corresponding trans-
former 110 and or an external system to which the capacitors
108 are coupled. In some embodiments, the capacitors 108
can selectively couple and/or decouple from an external
system. Alternatively, all of the capacitors 108 may couple
and/or decouple from an external system collectively.

The capacitors 108 can have a range of capacitance values
based on one or more electrical components coupled to the
capacitors 108. In particular, the capacitors 108 may have a
capacitance based on one or more transformers 110 coupled
to one or more of the capacitors 108. For example, 1n some
embodiments, one or more capacitors 108 in parallel may
have a collective capacitance of 125 microfarads. Alterna-
tively, the capacitors 108 may have other capacitance values.

Additionally, the capacitors 108 can have a range of volt
ampere reactance (kvar) values based on one or more
clectrical components coupled to the capacitors 108. For
example, the cumulative kvar of the capacitors 108 can
equal 40 kvar. In some embodiments, a first of the capacitors
108 can have a 30 kvar value while a second capacitor 108
has a 10 kvar value. Selecting a 30 kvar capacitor and a 10
kvar capacitor can provide a more economical combination
of capacitors 108 than designing and/or purchasing a less
common 40 kvar capacitor, for example.

As 1illustrated 1n FIG. 6A, the casing 600 can include a
body 602 defining a structure for the casing 600. In particu-
lar, the body 602 can form a back surface, a front surface and
one or more side surfaces extending a length of the casing
600. In some embodiments, the back, front, and side sur-
faces can include a railing or other support that provides a
structure for the casing 600 while permitting air to pass
through the 1nside of the casing 600. Alternatively, in some
embodiments, the body 602 can include a back, front, and/or
side surface that covers an entire surface of the casing 600
without permitting air flow through one or more surfaces of

the body 602.
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In some embodiments, the body 602 can include an
opening through the top and/or bottom of the casing 600. For
example, as 1llustrated in FIG. 6A, the top of the body 602
can include an opening through which one or more capaci-
tors 604 are accessible. Providing access to the capacitors
604 can facilitate convenient servicing and/or troubleshoot-
ing of the system 100. Additionally, providing access to the
capacitors 604 can facilitate convenient updating and/or
moditying of the capacitors 604 secured within the casing
600.

In some embodiments, the casing 600 can include a
breaker circuit 604 coupled to the capacitors 108. In par-
ticular, as illustrated in FIG. 6A, the casing 600 can include
a breaker circuit 604 positioned on a front portion of the
casing 600 electrically coupled to each of the capacitors 108.
In some embodiments, the breaker circuit 604 can include
separate breakers and/or switches for each of the capacitors
108 within the casing 600. Alternatively, the breaker circuit
604 can include a single breaker and/or switch for all of the
capacitors 108 within the casing 600.

The breaker circuit 604 can connect and/or disconnect one
or more capacitors 108 from other electrical components
within the system 100. In particular, the breaker circuit 604
can connect and/or disconnect the capacitors 108 from a
corresponding transformer 110. Additionally the breaker
circuit 604 can connect and/or disconnect the capacitors 108
from an external system. In some embodiments, the breaker
circuit 604 can maintain an electrical connection between
the capacitors 108 and a corresponding transformer 110
while the casing 600 1s removed from the capacitor chamber
102. Alternatively, the breaker circuit 604 can disconnect the
capacitors from a corresponding transformer 110 while the
casing 600 1s removed from the capacitor chamber 102.

The casing 600 can further include an air gap 606 on a
bottom portion of the casing 600. In particular, the casing
600 can include an air gap 606 under which air can flow
when passing through the capacitor chamber 102 and cool-
ing the capacitors 108. In some embodiments, cooling air
can flow underneath the casing 600 to cool the capacitors
108 from underneath the casing 600. Additionally or alter-
natively, the cooling air can flow 1nto the air gap and upward
through the casing 600 to cool the capacitors 108.

As mentioned above, the casing 600 can include one or
more features to facilitate convenient access to the capaci-
tors 108 within the casing 600. For example, the casing 600
can slide 1n and out of the capacitor chamber 102 to gain
access to the capacitors 108. In some embodiments, sliding
the casing 600 out of the capacitor chamber 102 can grant
access to the capacitors 108 through an opening 1n the top of
the casing 600. Additionally or alternatively, the casing 600
can provide access to the capacitors 108 through a side of the
casing 600.

In addition to removing the casing 600 from the capacitor
chamber 102, the casing 600 can include one or more
features for securing the casing 600 within the capacitor
chamber 102. For example, the casing 600 can include one
or more lastening points 608 at which the casing 600 can
fasten to the structure of the capacitor chamber 102. In
particular, fastening point 608 can include one or more
openings through which a nail, screw, bolt, or other fasten-
ing tool can secure the casing 600 i1n place within the
capacitor chamber 102. Alternatively, in some embodiments,
the casing 600 can rest 1n place within the capacitor chamber
102 without securing to the structure of the capacitor cham-
ber 102.

The casing 600 can facilitate eflicient replacement and/or
modification of components within the casing 600. For
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example, a technician can easily remove and/or replace each
of the capacitors 108. In some embodiments, a technician
can remove and/or replace each of the capacitors 108
individually. Alternatively, a technician can remove and/or
replace the enftire casing 600 with a grouping ol new
capacitors 108.

Similar to FIG. 6A, FIG. 6B illustrates an example of a
removable casing 600 (or simply “casing”) in accordance
with one or more principles described herein. In particular,
FIG. 6B 1illustrates a top view of the casing 600 described
above 1n connection with FIG. 6 A. As illustrated in FIG. 6B,
the casing 600 can include a body 602, capacitors 108
contained within the body 602, a breaker circuit 604 posi-
tioned on a front surface of the body 602, an air gap 606 (not
shown) positioned under the body 602, and one or fastening
points 608.

Additionally, as illustrated in FIG. 6B, each of the capaci-
tors 108 can connect to the breaker circuit 604 by way of one
or more wires 610. In particular, each capacitor 108 can
couple to the breaker circuit 604 using wires 610 routed
between the breaker circuit 604 and one or more terminals
on the capacitors 108. For example, 1n some embodiments,
cach capacitor 108 can couple to the breaker circuit 604 by
way ol three wires connected to three terminals on each of
the capacitors 108.

Furthermore, the capacitors 108 can connect to the
breaker circuit 604 using a variety of circuit configurations.
For example, as 1llustrated 1in FIG. 6B, each of the capacitors
108 can connect to the breaker circuit 604 in a parallel
configuration. Alternatively, each of the capacitors 108 can
connect to the breaker circuit 604 1n a series configuration.
Additionally, one or more capacitors 108 may connect to the
breaker circuit 604 independently from other capacitors 108
within the casing 600.

FIG. 7 illustrates a flow diagram of one exemplary
method 700 of cooling an electrical system 100 (or simply
“system’). While FIG. 7 illustrates exemplary steps accord-
ing to one embodiment, other embodiments may omait, add
to, reorder, and/or modify any of the steps shown 1n FIG. 7.
One or more steps shown 1n FIG. 7 may be performed using
one or more components illustrated in the system 100.
Further, one or more steps can be performed using one or
more components illustrated 1n the systems 200, 300, 400,
500 and casing 600 described above in connection to the
other FIGS.

Method 700 can include the act 702 of providing air at a
first temperature to a first chamber. In particular, a cooling
system 112 can provide air to a capacitor chamber 102 at a
first temperature. For example, the cooling system 112 can
include a fan that directs air into the capacitor chamber 102.
Alternatively, the cooling system 112 can include one or
more other devices for directing air into the capacitor
chamber 102.

The method 700 can further include the act 704 of passing,
the air at the first temperature over a plurality of electrical
components of a first type contained within the first chamber
resulting 1n air at a second temperature. For example, the air
can pass through the capacitor chamber 102 and over the
capacitors 108 contained within the capacitor chamber 102.
Passing the air over the capacitors 108 can result 1n the air
heating up to a second temperature.

The method 700 can further include the act 706 of
directing at least a portion of the air at the second tempera-
ture to a second chamber. For example, the system 100 can
direct air from the capacitor chamber 102 1nto the trans-
former chamber 104. In some embodiments, the cooling
system 112 can maintain the capacitor chamber 102 at a
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lower temperature than the transformer chamber 104. Pro-
viding air from the capacitor chamber 102 into the trans-
former chamber 104 can cool one or more transformers 110
contained within the transformer chamber 104. In some
embodiments, only a portion of the air 1s directed from the
capacitor chamber 102 to the transformer chamber 104.
Some or all of the remaining air may be redirected to the
capacitor chamber 102 for providing additional cooling to
the capacitors 108. Alternatively, the remaining air may be
directed out of the system 100 through an opeming 1n the
system 100 and/or by way of a ventilation system.

The method 700 can further include the act 708 of passing,
at least a portion of the air at the second temperature over a
plurality of electrical components of a second type contained
within the second chamber resulting 1n air at a third tem-
perature. For example, the air can pass through the trans-
former chamber 104 and over the transformers 110 con-
tained within the transformer chamber 104. Passing the air
over the transformers 110 can result 1n the air heating up to
a third temperature.

The method 700 can further include the act 710 of
directing at least a portion of the air at the third temperature
out of the second chamber. For example, the system 100 can
direct air from the transformer chamber 104 out of one or
more opemngs in the transformer chamber 104. In some
embodiments, the system 100 can include one or more fans
or other mechanism for directing the air out of the trans-
former chamber.

The embodiments can be embodied 1n other specific
forms without departing from 1ts spirit or essential charac-
teristics. The described embodiments are to be considered in
all respects only as illustrative and not restrictive. For
example, the methods described herein can be performed
with less or more steps/acts or the steps/acts can be per-
formed in differing orders. Additionally, the steps/acts
described herein may be repeated or performed in parallel
with one another or 1n parallel with different instances of the
same or similar steps/acts. The scope of the embodiments 1s,
therefore, indicated by the appended claims rather than by
the foregoing description. All changes that come within the
meaning and range of equivalency of the claims are to be
embraced within their scope.

What 1s claimed 1s:

1. A system, comprising:

a first chamber containing a plurality of electrical com-
ponents of a first type having a first operating tempera-
ture;

a second chamber containing a plurality of electrical
components of a second type, the electrical components
of the second type having a second operating tempera-
ture different than the {first operating temperature,
wherein each of the plurality of electrical components
of the first type are electrically coupled to a correspond-
ing electrical component of the second type from the
plurality of electrical components of the second type;
and

a cooling system that maintains the first chamber at a first
temperature based on the first operating temperature
and maintains the second chamber at a second tem-
perature based on the second operating temperature.

2. The system of claim 1, wherein the plurality of elec-

trical components of the first type comprises a plurality of
capacitors.

3. The system of claim 2, wherein the plurality of elec-

trical components of the second type comprises a plurality of
transformers.
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4. The system of claim 3, wherein the plurality of trans-
formers comprises a plurality of zig-zag transformers.

5. The system of claim 1, wherein the cooling system
comprises a first fan for cooling the first chamber and a
second fan for cooling the second chamber.

6. The system of claim 1, wherein the plurality of elec-
trical components of the first type and the plurality of
clectrical components of the second type form a power
correction circuit configured to be coupled to a power
delivery system.

7. The system of claim 1, wherein the plurality of elec-
trical components of the second type are coupled 1n series
behind the plurality of electrical components of the first type
from a point of common coupling.

8. The system of claim 1, further comprising a plurality of
switches coupled between the plurality of electrical compo-
nents of the first type and the plurality of electrical compo-
nents of the second type, wherein the plurality of switches
are configured to electrically couple or decouple the plural-
ity of electrical components of the first type from the
plurality of electrical components of the second type.

9. The system of claim 1, wherein the plurality of elec-
trical components of the first type comprises one or more
groups ol electrical components of the first type that are
further housed within a removable casing.

10. The system of claim 9, wherein each of the one or
more groups ol electrical components comprises multiple
clectrical components of the first type, wherein each of the
clectrical components within each group are electrically
coupled 1n series to a corresponding electrical component of
the second type.

11. The system of claim 1, wherein the cooling mecha-
nism 1s positioned adjacent to the first chamber.

12. The system of claim 11, wherein the first chamber 1s
positioned between the cooling mechanism and the second
chamber.

13. The system of claim 1, further comprising a control
chamber that contains one or more electrical components for
interfacing between a power delivery system and each of the
clectrical components of the first type and the electrical
components of the second type.

14. A method comprising:

providing air at a first temperature to a first chamber

containing a plurality of electrical components of a first
type having a first operating temperature;

passing the air at the first temperature over the plurality of

clectrical components of the first type contained within
the first chamber resulting in air at a second tempera-
ture;

directing at least a portion of the air at the second

temperature to a second chamber contaiming a plurality
of electrical components of a second type having a
second operating temperature, wherein each of the
plurality of electrical components of the first type are
clectrically coupled to a corresponding electrical com-
ponent of the second type from the plurality of elec-
trical components of the second type;

passing the at least a portion of the air at the second

temperature over the plurality of electrical components
of the second type contained within the second cham-
ber resulting in air at a third temperature; and
directing at least a portion of the air at the third tempera-
ture out of the second chamber and to a cooling system
that cools the air at the third temperature resulting 1n the
air at the first temperature, and where the cooling
system maintains the first chamber at the first operating,
temperature of the plurality of electrical components of
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the first type and maintains the second chamber at the
second operating temperature of the plurality of elec-
trical components of the second type.
15. The method of claim 14, further comprising main-
taining the second temperature at or below 70 degrees
Celsi1us.

16. The method of claim 14, further comprising main-
taining the third temperature at or above 200 degrees Cel-
S1US.

17. A system, comprising:

a first chamber containing a plurality of electrical com-

ponents of a first type, the first chamber being cooled
at a first temperature by a cooling system based on a

first operating temperature associated with the plurality
of electrical components of the first type;

a second chamber containing a plurality of electrical
components of a second type, the second chamber
being cooled at a second temperature by a cooling
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system based on a second operating temperature asso-
ciated with the electrical components of the second
type; and

one or more removable casings configured to secure the

plurality of electrical components of the first type
within the first chamber, wherein each of the one or
more removable casings contain at least one electrical
component of the first type electrically coupled to a
corresponding electrical component of the second type.

18. The system of claim 17, wherein the removable casing
comprises a gap for passing air beneath the plurality of
clectrical components of the first type.

19. The system of claam 17, wherein each of the one or
more removable casings 1s configured to secure a group of
clectrical components of the first type, wherein each of the
group ol electrical components of the first type are coupled
to a corresponding electrical components of the second type.
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